The aerodynamic surface roughness length, z 0 , is an input parameter in models to calculate the bed shear stress from the geostrophic wind. The bed shear stress is a fundamental variable to link flow conditions to sediment transport and dust emission. This study examines by numerical integration of the equations of motion for grains how the cloud of grains in transport modifies the wind profile. Transport parameters as the ejection angle, the lift-off velocity of the grains and the transport rate are systematically varied and the resulting air borne bed shear stresses profile τ a (z) and effective roughness length z 0s during saltation are evaluated. The results for z 0s and τ a (z) are compared with the analytical model of Raupach. Our grain-scale analysis also provides valuable information about the splash function which is an important input for numerical models. Using a constant sand transport rate estimated from wind tunnel data yields different τ a (z) and z 0s dependent on the mean saltation height and mean ejection angle. The higher the mean saltation height of the grains, the higher is τ a and the lower is z 0s . Assuming proportionality of the vertical grain velocity to the shear stress above the saltation layer, as often done in numerical modelling, is shown to be inconsistent.
Introduction
Saltation is one of the three major modes of particle motion during wind erosion, along with suspension and creep, and it plays a key role in beach-dune systems at tropical and temperate latitudes (ILLENBERGER and RUST, 1988; SHERMAN and BAUER, 1993; SHER-MAN and LYONS, 1994) , agricultural areas (STOUT, 1990; STOUT and ZOBECK, 1996a,b) and other planets (GREELEY and IVERSEN, 1985) . The generation of dust from sandy soils is directly linked to the action of salting grains (GILLETTE et al., 1974; SHAO et al., 1993) . Studies of aeolian transport processes also have great importance in the practice of modern geomorphology. When the physics of sand transport is adequately known and understood, it will allow the development of theory-based models capable of predicting system response over short and medium time scales. A range of saltation models has been developed, from simple analytical and semi-empirical models for idealized situations (BAGNOLD, 1941; OWEN, 1964; SARRE, 1987; PYE and TSOAR, 1990; SHERMAN and HOTTA, 1990 ) to the more complicated models which have to be solved numerically (ANDERSON and HAFF, 1991; SHAO and LI, 1999) . Results of independent field experiments have usually shown relatively poor correspondence between measured and predicted rates of transport. SHERMAN et al. (1998) 
